ABSTRACT
INTRODUCTION
an the use of accounting metrics contribute to our understanding of the short-term effects of Information Technology (IT) outsourcing? IT outsourcing is the contracting out of part or all of a company's IT functions to a third party organization. There has been much research done on the benefits of outsourcing in general and of IT outsourcing in particular. The bulk of this research examines managers' perceptions of benefits derived. We add to this research by examining the effect of IT outsourcing on accounting measures of performance.
Since 1989, when Kodak announced its IT outsourcing contract with three companies for $250 million over 10 years, organizations in various sectors have begun outsourcing their IT activities (Hall et al., 2005) . Worldwide, spending on IT outsourcing was $821 billion in 2010, and will continue to grow further (Gartner Dataquest, 2010). Technological advances, economic and competitive pressures to reduce costs and improve productivity, and institutional developments favoring trade liberalization are the driving factors for IT outsourcing (Olsen, 2006; Kotabe et al., 2009 ).
Outsourcing firms derive benefits from vendors' specialization and scale, learning that improves process performance with better IT systems, increased managerial flexibility, and the ability to focus on core competencies (Clemons et al., 2000 ; DiRonualdo & Gurbaxani, 1998; Levina & Ross, 2003; Thouin et al., 2009 ). Corporate executives who favor outsourcing their IT infrastructure believe that it leads to reduced operating expenses, increased flexibility, improved management focus, improved quality of service, and access to state-of-the-art technology (Barthelemy, 2001 ; Kishore et al., 2003) .
Researchers of IT outsourcing rely primarily on managers' estimates of performance benefits, and it is not clear how well the estimates correlate to actual performance (Jiang et al., 2007) . Managers' estimates, while useful, may be skewed by the cognitive biases which sometimes lead to perceptual distortion, inaccurate judgment, illogical interpretation, or what is broadly called irrationality (Ramchandran & Gopal, 2010). Aubuchon et al. (2012) reviewed sixteen studies on the impact of outsourcing on employment and firm performance in manufacturing and service industries. They found that more studies are in manufacturing sectors than in service sectors and that none of them used archival financial data and focused on IT outsourcing.
In this study, we examined the impact of firms' IT outsourcing on their performance measures (cost efficiency, productivity, profitability, growth, cash management, and market ratio) using audited financial data in manufacturing and service industries.
HYPOTHESES DEVELOPMENT
Smith et al. (1998) used a set of six performance metrics to study a firm's pre-outsourcing characteristics, grouped into the categories: cost efficiency, productivity, growth, cash management, profitability, and market ratio. We use these six performance metrics to examine the effect of IT outsourcing on firms' post-outsourcing performance.
Cost Efficiency
Bardhan et al. (2006) stated that a survey of 318 global companies active in outsourcing revealed that 61 percent found cost saving, 57 percent reported increased ability to focus on core business, and 50 percent experienced improvements in process speed, quality, and accuracy. The vendor can provide the same level of service at a lower cost than the outsourcing firm through economy of scale, lower labor costs, and focused expertise (Roodhooft & Warlop, 1999). Lacity et al. (1996) and Saunders et al. (1997) found a cost savings of up to forty percent in their case study.
H1:
Accounting measures of cost efficiency will improve for firms that enter into outsourcing contracts relative to firms that do not enter into such contracts.
We use selling and administration expenses (SG&A) expressed as a percentage of sales as the cost efficiency measure.
Productivity
Vendors are more efficient than outsourcing firms and provide better systems, thus improving clients' performance and productivity (Amiti & Wei, 2006; Gorg et al., 2008) . In addition, Chang and Gurbaxani (2012) find that firms achieve productivity gains of up to six percent from IT outsourcing. Amiti and Wei (2009) find that manufacturing firms achieve productivity gains of around ten percent by outsourcing their service activities. Mann (2003) stated that offshoring in the US IT industry increased productivity by 0.3 percent per year for the period 1995 to 2002, which translates into a cumulative effect of $230 billion in additional GDP.
H2:
Accounting measures of productivity will increase for firms that enter into IT outsourcing contracts relative to firms that do not enter into such contracts.
Growth
IT outsourcing firms may provide more timely and cost-effective delivery and higher-quality service to customers than non-outsourcing firms because vendors have state-of-the-art technologies and enhanced IT competence and experience. Outsourcing firms are able to offer customized and differentiated products and services to customers, and this should be reflected in increased sales (Wang et al., 2008).
H4:
Accounting measures of growth will increase for firms that enter into IT outsourcing contracts relative to firms that do not enter into such contracts.
In this study we evaluate current growth as change in sales measured as (Sales(t) -Sale(t-1))/Sale(t-1).
Cash Management
Outsourcing firms receive cash from vendors for their tangible and intangible assets and use the cash to repay their debts. Cash management metrics signify the degree of the firm's liquidity and its use of debt financing.
H5:
Debt ratios will decrease for firms that enter into IT outsourcing contracts relative to firms that do not enter into such contracts.
To measure liquidity we use total liabilities/sales, long-term debt/sales, current liabilities/sales, and financial leverage (total liabilities/common stockholder's equity).
Market Ratio
Outsourcing firms may generate more cash and have higher profitability, enabling them to pay more dividends to their stockholders. Market ratio relates the market value of shareholders' equity and the dividends paid to them. As a measure, we used dividends paid to shareholders divided by sales.
H6:
The dividend/sales ratio will increase for firms that enter into IT outsourcing contracts relative to firms that do not enter into such contracts.
RESEARCH METHODOLOGY Sample and Data Source
We used the Factiva database to identify IT outsourcing announcements using two media: the Wall Street Journal and Dow Jones Publications. We included firms publicly announcing an IT outsourcing contract from January 1, 1986 to September 30, 2009. We used keywords "outsourcing OR offshoring" AND "announcement OR contract OR deals" to search for IT outsource announcements. We selected IT outsourcing announcements of $5 million or more, and our sample represents contract lengths from 1 year to 15 years. Pouder at al. (2011) noted that other factors also can influence firms' performance while they are outsourcing their IT activities. We therefore eliminated the firms that announced a strike, acquisition, merger, etc. Our sample has 79 firms (45 manufacturing and 34 service) which had announced contracts to outsource their IT activities.
We used publicly audited financial data from the COMPUSTAT database to examine the short-term effect of IT outsourcing. We used the data to test for changes in firms' performance over a period of four quarters prior to and four quarters after the announcement. We also compared the performance between the outsourcing firms (treatment group) and closely matched non-outsourcing firms (control group).
Control Group
We compared the outsourcing firms' performance with non-outsourcing firms. We created a control group, choosing a firm that most closely matched each treatment firm in terms of size and industry. We did matched pair analysis to compare the performance between the treatment and control group.
We matched treatment and control firms by SIC code and book value of total assets under the assumption that firms of similar size in the same industry are subject to similar economic and competitive factors (Hendricks & Singhal, 1997) . Sixty-nine firms were matched by 4-digit SIC code, three firms by 3-digit code, six firms by 2-digit codes, and one firm by 1-digit code. Book values of control firms ranged from 50 to 300 percent of the treatment firms' book values.
We labeled the IT outsourcing announcement quarter as Quarter (Q) 0. The four quarters before the announcement are Quarter -1, Quarter -2, Quarter -3, and Quarter -4 respectively: while the four quarters after the announcement are Quarter 1, Quarter 2, Quarter 3, and Quarter 4 respectively. We calculated the changes in performance over the quarter intervals as in Jiang and Qureshi (2006) for manufacturing and service firms as follows:
1.
For changes before the IT outsourcing announcements,
We calculated the change in performance from Quarter -4 to Quarter -3, Quarter -3 to Quarter -2, Quarter -2 to Quarter -1, and Quarter -1 to Quarter 0.
2.
For changes after outsourcing announcements Change in performance = Metric@Q(i) -Metric@Q(0)
We calculated the change in performance from Quarter 0 to Quarter 1, Quarter 0 to Quarter 2, Quarter 0 to Quarter 3, and Quarter 0 to Quarter 4.
RESULTS

Pre-Event Performance Result
We first calculated the pre-event performance between the treatment group and the control group for different metrics and compared them using two-tailed paired t-tests. We calculated changes in performance from quarter to quarter, for example, from Q-4 to Q-3, Q-3 to Q-2 and so on. Results are reported in Table 1. For the manufacturing sector, the significant differences in PPE turnover (Q-4), return on equity (Q-4), growth (Q-4), total liabilities/sales (Q-4), and current liabilities/sales (Q-4) are favorable to the control group, while SG&A/sales (Q-1), net profit margin (Q-1), current liabilities/sales (Q-3), and dividend/sales (Q-4) are favorable to the treatment group. These results show that there are no significant differences in 39 out of 48 comparisons; thus, before the IT outsourcing announcements, the performance of treatment group firms was roughly the same as that of their matching control firms (Table 1 , manufacturing sector).
In the service sector, the significant differences in SG&A/sales (Q-1), asset turnover (Q-1), net profit margin (Q-3), total liabilities/sales (Q-1), and current liabilities/sales (Q-1) are favorable to the treatment group, while SG&A/sales (Q-2 and Q-4), net profit margin (Q-4), financial leverage (Q-4 and Q-2), and dividend/sales (Q-1 and Q-3) are favorable to the control group. It appears that the control group firms' performance was slightly The Clute Institute better than the treatment group, and at the same time there are no significant differences for 36 out of 48 comparisons (Table 1 , service sector). 
Post-Event Performance Result
We use one sample t-statistic (one-tail) for mean values of treatment firms' performance metrics, and change within the treatment group to identify the significant change rate. We also use a one-tailed paired-sample ttest to test the comparative performance between treatment and control groups to identify the significant change rate. Results are reported in Tables 2 and 3 . 
Cost Efficiency
The outsourcing firms in the manufacturing sector show significant cost savings by Q4 and significant advantage over non-outsourcing firms by Q3. For the service sector, the analysis shows that outsourcing events have significant negative impact on outsourcing firms' cost efficiency metrics, both within the treatment group and in comparison with control group.
Productivity
For the manufacturing sector, the archival data analysis reveals that the mean change rate of asset turnover and PPE turnover in the treatment group were significantly favorable, as were the metrics in comparison to the control group. In the service sector, results are significantly unfavorable to outsourcing firms.
Profitability
In the manufacturing sector, outsourcing firms appear to increased profitability but not in comparison to control firms. In the service sector, outsourcing firms appear to have declined in profitability both within the group and between groups.
Growth
The archival data analysis for the manufacturing sector supports the growth metric within the group but not between groups. In the service sector growth is significantly negative both within the group and between groups. 
DISCUSSION AND CONCLUSION
The purpose of this study is to examine the effect of IT outsourcing on firms' accounting based performance metrics. The study helps firms in making a rational decision about outsourcing their IT activities and demonstrates the contribution to the research of using accounting metrics to measure outcomes of the IT outsourcing decision. This paper has examined the relationship between IT outsourcing and manufacturing and service firms' performance using the audited archival financial data from January 1, 1986 to September 30, 2009. The performance of outsourcing and non-outsourcing firms is similar in four quarters prior to when firms outsourced their IT activity. The performance of outsourcing and not outsourcing firms differed significantly in the four quarters subsequent to the outsourcing event.
In the manufacturing sector it appears that outsourcing firms, in a very short time frame, are more efficient in costs and in liabilities and more productive in the use of resources. On the other hand, in the services sector, outsourcing firms are less efficient in costs and in liabilities, less productive, and less profitable. We have no good explanation for the difference in performance between manufacturing firms and service firms but believe the finding is significant. The effects of outsourcing differ in important ways between service and manufacturing firms. This may be a fruitful area for future investigation.
While we provide an integrative framework to analyze the impact of IT outsourcing on firms' performance, our study is not without limitations. Our analysis was limited by what is available in public databases and was also limited mostly to larger firms. In the COMPUSTAT database, separate data for IT departments are not available. The data on outsourcing arrangements are collected from press releases, which may favor larger IT outsourcing deals, as these often get more attention from the news media. Therefore we need to be cautious in generalizing our results to smaller firms.
The sample size of 45 manufacturing firms and 34 service firms is relatively small. To get precise results we need larger sets of data. We have analyzed the short-term effect of IT outsourcing, but at times the effect of outsourcing appears in the long-term; therefore, further study should include long-term effects of outsourcing. Different types of contracts, such as domestic vs. offshoring, or long-term vs. short-term, may perform differently. Therefore different types of contracts should be analyzed separately.
